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SUBJECT: Assigned Deterioration Factors f o r  1988 Model Year 
Light-Duty Vehicles, Light-Duty Trucks, and 
Heavy-Duty Engines 

I. Purpose 

This advisory circular (A/C) updates previously provided 
deterioration factors (DF's) and adds a new DF in response to 
changes in the regulations. 

This A/C supersedes A/C Nos. 51B and 51B-1 beginning with 
the 1988 model year. 

11. Background 

A. 1. Section 206(a)(l) of the Clean Air Act (CAA) 
requires the Administrator to apply "adjustment factors" for 
those manufacturers selling fewer than 300 vehicles or engines 
in lieu of requiririg durability testing beyond 5,000 miles. 
These adjustment factors are to be appropriate to assure that 
each vehicle or engine will comply, during its useful life, 
with emission standards. Guidance as to how to receive such 
adjustment factors is supplied in this A/C. 

2 .  EPA, under its implicit authority, has extended 
the definition of small-volume manufacturers to include total 
sales up to 10,000 units. In addition, the use of assigned 
DF's was extended to large-volume manufacturers having an 
engine family, or families, with total sales of 10,000 units or 
less. However, the requirement of the CAA that adjustment 
factors (i.e., assigned DF's) be appropriate to assure 
compliance with standards over the. useful life still applies. 
EPA has historically determined appropriate assigned DF's by 
deriving such factors from data generated on vehicles and 
engines actually run through the full durability program. 
Hence, these DF's could only reasonably assure compliance if 
applied to vehicles using emission control systems of 
technology type, design characteristics, and quality comparable 
to that of systems subjected to full durability testing. This, 
historically, has been the usual case. Manufacturers 
certifying with assigned DF's have tended to use emission 
control systems which have been certified in other applications 
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under full durability vehicle evaluation or have been 
comparably designed and constructed to have similar 
durability. However, we are now aware that some manufacturers 
have made application for certification using emission critical 
components which have not been tested for durability or may not 
have. been comparably designed and constructed. This A/C is 
being revised to reaffirm that the assigned DF's contained 
within can reasonably assure compliance with emission standards 
over the useful lives of vehicles only if applied to emission 
control systems comparable to those from which the assigned 
DF's were derived. This A/C provides guidance on how a 
manufacturer can reasonably demonstrate that its emission 
control system is sufficiently comparable to an effective and 
proven system for which the assigned DF's provided herein can 
be judged appropriate. 

data, 
independently supported by in-use data, indicate evaporative 
system deterioration is typically higher than the assigned DF 
value for light-duty vehicles (LDV's) and light-duty trucks 
(LDT's) depicted in A/C No. 51B. As a result EPA has updated 
the assigned DF value for evaporative systems for LDV's and 
LDT's. 

B. A review of available certification 

C .  In the final rulemaking action published on March 15, 
1985, particulate standards were established for heavy-duty 
diesel engines. This A/C provides an assigned DF for this 
emission component. 

D. Historically EPA has required that when a 
manufacturer chose to use the assigned DF values provided by 
EPA, these assigned DF's were to be used for each emission 
standard applicable for the vehicle/engine. In this A/C, EPA 
will allow a manufacturer to separate the idle CO DF, 
evaporative DF, and smoke DF's from the exhaust emission DF's. 
See paragraph X 1 . C .  

E .  A draft copy of this A/C was provided to the 
regulated industry via an August 22, 1986 correspondence 
requesting comments on this A/C. Four responses were received 
primarily expressing concern over the effective model year for 
the revised light-duty evaporative emission DF value. This A/C 
was revised to respond to these concerns. The, remaining 
comments are addressed in a separate summary letter. 

F. In reviewing the categories for which DF's have been 
published, the decision was made to eliminate several 
categories as these engine-system ,categories are no longer 
being certified. The categories eliminated are, "non-catalyst- 
equipped" for LDV's and LDT's, and "oxidation-catalyst 
equipped" for LDV's. 
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G .  In the final rulemaking action published on 
November 16, 1983, the definition for useful life for 
light-duty trucks and heavy-duty engines was set forth. This 
A/C updates the applicable DF's by inserting the applicable 
useful life mileage value in the equations. 

'H. For cases where a new or innovative technology is 
applied, it will be necessary to develop appropriate DF's on a 
case-by-case basis. This A/C provides only very general 
guidelines as it is not possible to develop more details 
without having a specific proposed control system to evaluate. 

I. Finally, this A/C describes a few situations where 
EPA would likely conclude that the proposed vehicle designs are 
likely to substantially fail emission standards well before 
reaching their 
work with the 
and determine 
basis. 

useful life in use. In these cases, EPA will 
manufacturer to resolve our durability concerns 
an appropriate assigned DF on a case-by-case 

111. Applicability 

With the exception of the light-duty vehicle evaporative 
DF value depicted in Attachment I, this A/C is effective for 
1988 model year light-duty vehicles, light-duty trucks and 
heavy-duty engines. The light-duty vehicle evaporative value 
to be used for the 1988 model year will be 0.0.  Beginning in 
the 1989 model year, the evaporative DF will be 0 . 4  as depicted 
in Attachment I. 

IV. Discussion 

A. The assigned DF's contained in this A/C were derived 
as follows: 

1. Light-Duty Vehicles: 
- a. Except as noted below, all light-duty DF 

values reflect the appropriate 70th percentile of the data base 
population. 

b. 1. As a result of in-use data collected, it 
is clear the evaporative control systems currently used 
typically on LDV's and LDT's have emission levels significantly 
above the current standard. These in-use data indicate the 
assigned DF value of 0 .0 ,  depicted in A/C No. 518, understates 
evaporative system deterioration. 
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2. H i s t o r i c a l l y  EPA h a s  d e r i v e d  t h e  a s s i g n e d  
D F  v a l u e s  on t h e  basis of a c t u a l  d u r a b i l i t y  data .  I n  t h e  case 
of t h e  new e v a p o r a t i v e  DF t h i s  c o u l d  n o t  be done  a s  there  is no 
" s t a n d a r d "  d u r a b i l i t y  t es t  p r o c e d u r e .  To p r o v i d e  th'e same 
basic l e v e l  of c o m p l i a n c e  s t r i n g e n c y  t h e  f o l l o w i n g  p r o c e d u r e  
was qsed t o  a r r i v e  a t  t h e  new a s s i g n e d  DF v a l u e  of 0.4 for 
e v a p o r a t i v e  sys t ems .  The 4 , 0 0 0 - m i l e  e v a p o r a t i v e  c o m p l i a n c e  
v a l u e s  were s u b t r a c t e d  from t h e  s t a n d a r d  ( 2 . 0  grams per t e s t ) .  
The e m i s s i o n  l e v e l  a t  which 90 p e r c e n t  of t h e  v e h i c l e s  were a t  
or below was t h e n  d e t e r m i n e d  ( a t  a 9 0  p e r c e n t  c o n f i d e n c e  
l e v e l ) .  T h i s  v a l u e ,  1 . 6 ,  was s u b t r a c t e d  from t h e  s t a n d a r d  t o  
a r r i v e  a t  0 .4  a s  t h e  new a s s i g n e d  DF v a l u e .  T h i s  new DF w i l l  
r e q u i r e  t h e  smal l -volume m a n u f a c t u r e r  t o  comply a t  t h e  same 
basic l e v e l  of s t r i n g e n c y  a s  t h e  c u r r e n t  l e v e l  f o r  l a rge -vo lume  
m a n u f a c t u r e r s  . 

c. Light -Duty  Truck  Idle CO Value:  The DE' v a l u e  
is based on t h e  v a l u e  depicted i n  A/C No. 51B-1 and  is a d j u s t e d  
t o  re f lec t  t h e  appl icable  u s e f u l  l i f e  c a t e g o r y .  

2. Heavy-Duty G a s o l i n e  F u e l e d  Eng ines :  

a .  Non-Ca ta lys t  DF Values :  T h e s e  v a l u e s  are+ 
based on t h e  DF v a l u e s  depicted i n  A/C No. 51B a d j u s t e d  t o  
re f lec t  t h e - a p p l i c a b l e  u s e f u l  l i f e  categories.  

b. O x i d a t i o n  C a t a l y s t  DF Values :  These v a l u e s  
a re  based on  a mathematical model. T h i s  approach c a l c u l a t e s  
heavy-duty  factors  based on l i g h t - d u t y  data.  The approach 
takes  i n t o  a c c o u n t  h i g h e r  lead,  p h o s p h o r u s ,  a n d  heat  l o a d i n g s  
t h a t  would be e x p e r i e n c e d  by heavy-duty  v e h i c l e s  as  w e l l  as 
greater catalyst  volume and  more a c t i v e  "si tes.  T h i s  approach 
is described i n  t h e  December 1 9 7 9  Summary a n d  A n a l y s i s  of 
Comments t o  t h e  NPRM: "1983 and  Later Model Year Heavy-Duty 
Eng ines , "  pp 137  a n d  f o l l o w i n g .  

3. Heavy-Duty Diesel Eng ines :  

a. The heavy-duty  diesel  DF 's  are based on  t h e  
a d d i t i v e  D e + v a l u e s  c o n t a i n e d  i n  A/C . N o .  518 a d j u s t e d  t o  re f lec t  
t h e  u s e f u L 4 d f e  categories. 

b. P a r t i c u l a t e  Va lue :  There are  no e x i s t i n g  
c e r t i f i c a t i o n  data from which t o  d e r i v e  a p a r t i c u l a t e  DF.  
However, EPA d i d  describe expected DF's i n  a d ra f t  R e g u l a t o r y  
Impact Analysis .  The data  r e c e i v e d  d u r i n g  t h e  comment period 
t o  t h e  r u l e m a k i n g  a c t i o n  projected DF ' s  e q u a l  t o  or greater 
t h a n  t h e  D F ' s  e x p e c t e d  by EPA. . I n  t h e s e  documents  EPA 
estimated t h e  DF fo r  heavy-duty  diesel e n g i n e s  t o  r a n g e  from 
1 . 1 5  t o  1 . 2 2 .  EPA h a s  c h o s e n  t o  u s e  t h e  1 . 2 2  v a l u e  as  t h e  base 
DF. A s  a d d i t i o n a l  data  become a v a i l a b l e ,  EPA w i l l  r e v i e w  t h e  
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a p p r o p r i a t e n e s s  of t h e  v a l u e  a s  w e  h a v e  f o r  each v a l u e  i n  t h e  
pas t .  A t  t h i s  time, however ,  t h e r e  a re  i n s u f f i c i e n t  d a t a  t o  
d e r i v e  separa te  DF v a l u e s  f o r  each o f  t h e  t h r e e  u s e f u l  l i f e  
mileage i n t e r v a l s .  Thus ,  t h e  1 . 2 2  v a l u e  was t h e n  i n c r e a s e d  by 
a 1 5  percent s a f e t y  f a c t o r  c o n s i s t e n t  w i t h  t h e  a p p r o a c h  u s e d  
f o r  o ther  e x h a u s t  e m i s s i o n  D F ' s .  

c. A d d i t i v e  HC, CO, a n d  NOx: The HC, CO, a n d  
NOx a s s i g n e d  DF's were made a v a i l a b l e  i n  a c o r r e s p o n d e n c e  d a t e d  
March 6 ,  1 9 8 4 .  T h e s e  v a l u e s  r e f l e c t e d  a u s e f u l  l i f e  o f  200 ,000  
miles. I n  t h i s  A/C t h e  March 6 ,  1 9 8 4  v a l u e s  h a v e  b e e n  a d j u s t e d  
t o  r e f l e c t  t h e  t h ree  u s e f u l  l i f e  categories .  

B. A new paragraph e n t i t l e d  " G e n e r a l  G u i d e l i n e s  on  t h e  
Use o f  D e t e r i o r a t i o n  Factors"  h a s  b e e n  added. These g u i d e l i n e s  
r e f l ec t  c u r r e n t  i n t e n t  a n d  do n o t  r e f l e c t  a n  i n c r e a s e  i n  
s t r i n g e n c y  i n  t h e  use and  approval  o f  a s s i g n e d  DF 's .  They h a v e  
b e e n  added t o  p r o v i d e  g u i d a n c e  t o  a number of s m a l l - v o l u m e  a n d  
o t h e r  m a n u f a c t u r e r s  t h a t  h a v e  j u s t  r e c e n t l y  i n i t i a t e d ,  or a r e  
c o n t e m p l a t i n g  i n i t i a t i n g  t h e  c e r t i f i c a t i o n  process f o r  t h e  
f i r s t  time a n d  a r e  p l a n n i n g  on r e l y i n g  upon a s s i g n e d  DF's .  

V. E l i g i b i l i t y  

A. To u s e  ass igned  D F ' s ,  o n e  o f  t h e  t h r e e  f o l l o w i n g  
c o n d i t i o n s  m u s t  be met: 

1. The m a n u f a c t u r e r  e lects  t o  u s e  a s s i g n e d  DF 's  
u n d e r  small -volume m a n u f a c t u r e r  p r o c e d u r e s  
d e s c r i b e d  i n  S86.084-14;  or 

2. The  m a n u f a c t u r e r  h a s  b e e n  a p p r o v e d  by  t h e  
A d m i n i s t r a t o r  t o  u s e  t h e  s m a l l - v o l u m e  e n g i n e  
f a m i l y  a s s i g n e d  D F ' s  ( r e f :  § 8 6 . 0 8 5 - 2 4 ( e ) ( 2 ) ) ;  or  

3 .  The m a n u f a c t u r e r  h a s  t o t a l  projected sa les  o f  
less t h a n  2 ,000  u n i t s  i n  a g i v e n  model y e a r  i n  
a n y  o f ' t h e  f o l l o w i n g  classes: 

a .  2 ,000  g a s o l i n e - f u e l e d  l i g h t - d u t y  v e h i c l e s ,  o r  

b. 2,000 d i e s e l  l i g h t - d u t y  v e h i c l e s ,  or 

c. 2 ,000  g a s o l i n e - f u e l e d  l i g h t - d u t y  t r u c k s ,  or 

d .  2 ,000  diesel  l i g h t - d u t y  t r u c k s ,  or 

e. 2 , 0 0 0  g a s o l i n e - f u e l e d  h e a v y - d u t y  e n g i n e s ,  or 

f .  2 ,000  d i e se l  h e a v y - d u t y  e n g i n e s .  
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The manufacturer may elect to use DF's depicted in 
this A/C only for engine families which fall into these 
qualified classes (ref: §86.085-24(e)(l)). 

B. A manufacturer may claim a 10,000 unit exemption 
under the provision of §86.084-14(b)(l) (small-volume 
manu f ak tu r e r or S86.085-24 (e 1 ( 2) (small-volume engine 
families) but not under both provisions concurrently. 

C. The 10,000 unit exemption allowed under the 
provisions of §86.084-14(b)(l) (small-volume manufacturer) or 
§86.085-24(e)(2) (small-volume engine families) takes into 
consideration any exemption allowed under the provisions of 
§86.085-24(e) (2). For example, if 2,000 gasoline-fueled 
heavy-duty engines and 2,000 diesel heavy-duty engines are 
exempted under the provisions of §86.085-24(e)(l), only 6,000 
light-duty vehicles and/or trucks can be exempted under the 
provisions of S86.084-14 or §86.085-24(e)(2). 

D. For a manufacturer to comply with the small-volume 
manufacturer certification procedures, the total U.S. sales 
(see paragraph 1x1 for the model year in which certification is 
sought must be fewer than 10,000 units (LDV's, LDT's, and HDEIs 
combined). 

E. When assigned DF's are used under the small-volume 
family provisions of §86.085-24(e)(2), the manufacturer 
determines how the 10,000-unit limitation is apportioned to the 
various classifications of vehicles, trucks, and engines. For 
example, one (or more) vehicle family with sales of 
5,000-units, one (or more) truck family with sales of 
4,000-units and, one (or more) engine family with sales of 
1,000-units for a total of 10,000 units. 

VI. General Guidelines on the Use of the Deterioration Factors 
in this A/C 

A. When a manufacturer 
of the Administrator that 
described in its application 
proven system technology 
demonstrated elsewhere under 
program, the applicable DF's 

demonstrates to the satisfaction 
the control system technology 

is comparable to an effective and 
which has successfully been 
a full certification durability 
dePicted in Attachment I may be 

used. The affirmation to establish the suitability of the ~ F ' s  
for a particular engine/emission control system may take anyone 
(or any combination) of the acceptable forms described below. 
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B. For those manufacturers who cannot confirm or 
demonstrate the durability criteria described below, or 
manufacturers selling fewer than 300 total vehicles or engines 
and who do not wish to confirm or demonstrate the 
appropriateness of the assigned deterioration factors using the 
durability criteria described below, EPA will work with these 
manufacturers to determine appropriate DF's on a case-by-case 
basis. 

Manufacturers must provide: 

1. Confirmation that the engine/emission control 
system in question is essentially identical to, or would 
qualify under the guidelines of A/C No. 17F for durability 
carryover from, a system which has satisfactorily completed 
durability testing. 

2. Confirmation that all emission related components 
have successfully completed full durability testing evaluation 
over the regulated useful life in some other certified engine 
family. In addition, the manufacturer must also demonstrate 
that applicable components will be employed in an operating 
environment (temperature, maximum flow, etc.) similar to the 
originally "certified" case. 

3 .  Demonstration that all emis si on related 
components are of comparable functional quality and 
manufactured using similar production materials and techniques 
as components which have been demonstrated in some other 
certified engine family which, in turn, was certified with a 
full durability test over the regulated useful life. In this 
case, the manufacturer must demonstrate that all components 
have been applied in an operating environment similar to the 
comparable part in the originally certified engine family. 

4. Demonstration that all emission related 
components have a similar durability performance capability, 
based upon durability data provided by the supplier of the 
component, as components which have been demonstrated in some 
other certified engine family which, in turn, was certified 
with a full durability test over the regulated useful life. In 
this case, the manufacturer must demonstrate that all 
components have been applied in an operating environment 
similar to the comparable part in the originally certified 
engine family. 

C. In all cases above, all fittings, conduits, hoses, 
and fasteners must be of state-of -the-art automotive technology 
designed to fulfill their intended function over the useful 
life of the vehicle in the environment expected in their 
intended application. 
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V I I .  D e t e r m i n a t i o n  of A p p r o p r i a t e  DF f o r  N e w  o r  I n n o v a t i v e  
Technology w h i c h  D i f f e r s  S i g n i f i c a n t l y  from t h e  S t a t e - o f -  
t h e -  A r  t Techno l o g y  

A.  Once a new t e c h n o l o g y  h a s  s u c c e s s f u l l y  comple ted  f u l l  
d u r a h j l i t y  t e s t i n g  o v e r  t h e  r e g u l a t e d  u s e f u l  l i f e ,  EPA w i l l  
d e r i v e  a s s i g n e d  D F ' s  based upon t h e  c e r t i f i c a t i o n  da ta  from 
s u c h  s y s t e m s .  I n  t h e  e v e n t  new t e c h n o l o g y  is b e i n g  f o r c e d  a s  a 
r e s u l t  of new e m i s s i o n  s t a n d a r d s  ( a s  is t h e  case of p a r t i c u l a t e  
t r a p s ) ,  EPA w i l l  i n i t i a l l y  d e v e l o p  D F ' s  from t h e  t e c h n o l o g y  
a s s e s s m e n t  data  and r e l e v a n t  comments c o n s i d e r e d  i n  t h e  
r e g u l a t o r y  deve lopment  p r o c e s s .  

B .  I n  cases w h e r e  a m a n u f a c t u r e r  a p p l i e s  a new 
t e c h n o l o g y  t h a t  h a s  n o t  been d e m o n s t r a t e d  i n  any  comparable  
form t h r o u g h  f u l l  c e r t i f i c a t i o n ,  t h e  m a n u f a c t u r e r  w i l l  need t o  
p r o v i d e  deve lopment  da ta ,  i n c l u d i n g  bench tes t  da ta  o r  o t h e r  
d u r a b i l i t y  data  w h i c h  do n o t  n e c e s s a r i l y  i n v o l v e  t h e  t e s t i n g  of 
complete v e h i c l e s  o r  e n g i n e s  and  a n  a n a l y s i s  o f  t h e  expec ted  
d e t e r i o r a t i o n  of t h e  sys t em i n  t h e  a p p l i c a t i o n  env i ronmen t .  
The m a n u f a c t u r e r  s h a l l  p r o p o s e  a p p r o p r i a t e  D F ' s  (which may n o t  
be lower t h a n  t h e  lowes t .  a s s i g n e d  D F ' s  i n  t h i s  A/C for  t h e  
e n g i n e / v e h i c l e  c a t e g o r y  i n v o l v e d ) .  E P A ' s  r ev iew and u l t i m a t e  
d e t e r m i n a t i o n  of t h e  a p p r o p r i a t e  D F ' s  i n  s u c h  i n s t a n c e s  w i l l  
have t o  be hand led  on a case-by-case  bas i s .  More s p e c i f i c  
c r i t e r i a  c a n n o t  be s p e c i f i e d  i n  advance  w i t h o u t  knowing w h a t  
new i n n o v a t i o n s  m i g h t  a r i se .  

V I I I .  Cases where EPA is L i k e l y  t o  Conclude an  Emiss ion  C o n t r o l  
System is  Non-Durable 

V e h i c l e s  employing  an e m i s s i o n  c o n t r o l  s y s t e m  EPA would 
l i k e l y  c o n c l u d e  as b e i n g  non-durable ,  as s e t  f o r t h  i n  t h e  
c r i t e r i a  below, may n o t  u s e  t h e  DF v a l u e s  depicted i n  t h i s  
A/C . I n  t h o s e  cases where a s y s t e m  is c l a s s i f i e d  a s  
non-durable ,  EPA w i l l  work w i t h  t h e  m a n u f a c t u r e r  t o  r e s o l v e  
d u r a b i l i t y  c o n c e r n s  and  t h e n  d e t e r m i n e  a p p r o p r i a t e  DF 's  o n  a 
case-by-case  basis .  Examples of a .non-durabIe emission c o n t r o l  
s y s t e m  are  as  f o l l o w s :  

A. A v e h i c l e  e m i s s i o n  c o n t r o l  s y s t e m  w i l l  be c o n s i d e r e d  
non-durable  i f  t h e  c a t a l y s t  o p e r a t i n g  t e m p e r a t u r e  env i ronmen t  
o f  t h e  v e h i c l e  s u b s t a n t i a l l y  exceeds t h e  c a t a l y s t  o p e r a t i n g  
temperature env i ronmen t  of a comparable  d u r a b i l i t y  v e h i c l e  f rom 
an e n g i n e  f a m i l y  t h a t  h a s  been  c e r t i f i e d .  (The  t e m p e r a t u r e  
c r i t e r i a  of A/C No. 17F  can  be used f o r  a d d i t i o n a l  g u i d a n c e  on 
acceptable c a t a l y s t  t e m p e r a t u r e  c r i t e r i a . )  EPA, i n  p a r t i c u l a r ,  
w i l l  s c r u t i n i z e  d e s i g n s  w i t h  c a t a l y s t s  i n s t a l l e d  a b n o r m a l l y  
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c lose t o  t h e  e x h a u s t  m a n i f o l d  a s  these d e s i g n s  t e n d  t o  be  v e r y  
e f f i c i e n t  a t  low m i l e a g e  b u t  have h i g h  d e t e r i o r a t i o n  r a t e s  d u e  
t o  thermal d e g r a d a t i o n .  

non-durable  i f  t h e  e x h a u s t  g a s  oxygen s e n s o r  is located i n  a 
p o s i t i o n  p rone  t o  damage from moving s u s p e n s i o n  p a r t s ,  road 
d e b r i s  ( r o c k s ) ,  water s p l a s h  from t i r e s ,  e tc .  

C.  1. A v e h i c l e  e m i s s i o n  c o n t r o l  s y s t e m  w i l l  be 
c o n s i d e r e d  non-durable  when aftermarket c a t a l y t i c  c o n v e r t e r s  
n o t  d e s i g n e d  f o r  f u l l  u s e f u l  l i f e  o p e r a t i o n  a r e  used .  

2. A r e a s o n a b l e  bas i s  must be p r o v i d e d  t o  c o n c l u d e  
t h a t  a n  af termarket  c o n v e r t e r  is l i k e l y  t o  perform 
s a t i s f a c t o r i l y  o v e r  t h e  f u l l  u s e f u l  l i f e .  N e w  af termarket  
c a t a l y t i c  c o n v e r t e r s  which e x h i b i t  a c o n v e r s i o n  e f f i c i e n c y  
below 90 p e r c e n t  f o r  HC, or below 9 0  p e r c e n t  f o r  CO, or below 
6 0  p e r c e n t  for  NOx w i l l  be c lass i f ied  as  non-durable .  T h i s  
e f f i c i e n c y  is based on 25,000 miles d u r a b i l i t y  t e s t i n g  measured 
i n  a c c o r d a n c e  w i t h  a n  EPA approved  p r o c e d u r e .  

D. A v e h i c l e  e m i s s i o n  c o n t r o l  s y s t e m  w i l l  be c o n s i d e r e d  
non-durab le  i f  t h e  c a t a l y s t  s i z e ,  s u r f a c e  area,  and  n o b l e  metal 
l o a d i n g  are  a b n o r m a l l y  low compared t o  c a t a l y s t s  u s e d  i n  
comparable c e r t i f i e d  d e s i g n s .  

E .  A v e h i c l e  e m i s s i o n  c o n t r , o l  s y s t e m  w i l l  be c o n s i d e r e d  
non-durable  if low q u a l i t y  c o n s t r u c t i o n  materials or poor  
c o n s t r u c t i o n  t e c h n i q u e s  are  used .  For example,  w e  wou ld  
q u e s t i o n  t h e  u s e  of m i l d  c o p p e r  t u b i n g  when s t a i n l e s s  s t ee l  is 
t h e  i n d u s t r y  norm. 

B.  A v e h i c l e  e m i s s i o n  c o n t r o l  s y s t e m  w i l l  be c o n s i d e r e d  

I X .  U.S. Sales Volume D e t e r m i n a t i o n  

A. Sma 11 -Volume Manufac ture  r 

1. P r o d u c t i o n  from f a c i l i t i e s  leased, operated,  
c o n t r o l l e d ,  s u p e r v i s e d ,  or which a r e  t e n  p e r c e n t  (or  g r e a t e r )  
owned by t h e  m a n u f a c t u r e r  s h a l l  be c o u n t e d  i n  t h e  c a l c u l a t i o n  
of t o t a l  U.S. sales  ( ref :  S 8 6 . 0 8 5 - l ( e ) ) .  

2. I n  a d d i t i o n ,  where there  is more t h a n  one 
importer or d i s t r i b u t o r  of v e h i c l e s  and /o r  e n g i n e s  manufac tu red  
by t h e  same e n t i t y  t h e  a g g r e g a t e  sales (projected or a c t u a l )  by 
a l l  of t h e  importers and d i s t r i b u t o r s  a r e  t o  be used  ( r e f :  
S86.084-14( b )  ( 2 )  1 .  
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3. Paragraphs 1 and  2 of t h i s  s e c t i o n  a r e  r e s t a t i n g  
t h e  l a n g u a g e  c o n t a i n e d  i n  paragraph 1V.B o f  A/C No. 51B.  The 
above l anguage  w i l l  n o t  be t h e  bas i s  f o r  aggrega t ing  sa les  
between i n d e p e n d e n t  importers. 

- B. Small-Volume Engine Families 

1. S i n g l e  m a n u f a c t u r e r :  To be e l i g i b l e  fo r  t h e  u s e  
of  a s s i g n e d  D F ' s ,  t h e  t o t a l  U.S. sales  of a s i n g l e  e n g i n e  
f a m i l y  or any  c o m b i n a t i o n  of e n g i n e  famil ies  may n o t  exceed  
1 0 , 0 0 0  u n i t s .  

2 .  M u l t i p l e  m a n u f a c t u r e r s :  I f  one  (or  more) 
m a n u f a c t u r e r  is owned by a h o l d i n g  company, or  a s i n g l e  
m a n u f a c t u r e r  h a s  50 p e r c e n t  or more ownersh ip  i n  a n o t h e r  
company, t h e n  t h e  U.S. sales of e a c h  e n t i t y  w i l l  be c o u n t e d  t o  
d e t e r m i n e  t h e  aggregate sales of small-volume e n g i n e  fami l ies .  
For example, a h o l d i n g  company may own two m a n u f a c t u r i n g  
e n t i t i e s .  I f  one m a n u f a c t u r e r  has r e q u e s t e d  DF's f o r  e n g i n e  
families w i t h  t o t a l  sales of 7 ,000-un i t s  t h e  s e c o n d  
m a n u f a c t u r e r  c a n  r e q u e s t  DF's for any c o m b i n a t i o n  of f a m i l y  
sales less t h a n  3,000 u n i t s .  

3. I f  there  are any d i s p u t e s  as t o  which  of these 
e n t i t i e s  is e n t i t l e d  t o  what p o r t i o n  of t h e  a l l o t t e d  10 ,000  
sales ,  E P A  w i l l  n o t  a c t  a s  a referee and  w i l l  m a k e  t o t a l  sales 
d e t e r m i n a t i o n  on a first-come f i r s t - s e r v e  basis.  

X .  D e t e r i o r a t i o n  Factors 

When an  e l i g i b l e  m a n u f a c t u r e r  elects t o  u s e  a s s i g n e d  
DF ' s ,  i n  a c c o r d a n c e  w i t h  t h e  c r i t e r i a  of S e c t i o n s  V I ,  V I I ,  and  
V I 1 1  t h e  v a l u e s  t o  be used are  found i n  Attachment  I t o  
t h i s  A/C. 

X I .  O the r  P r o v i s i o n s  

A. An e l i g i b l e  m a n u f a c t u r e r  who chooses t o  u s e  a s s i g n e d  
DF'S o u t l i n e d  i n  t h i s  A/C must  m a k e  a r e q u e s t  i n  w r i t i n g  to: 

C h i e f ,  C e r t i f i c a t i o n  Branch 
U.S. Envi ronmen ta l  P r o t e c t i o n  Agency 
2565 Plymouth Road 
Ann Arbor, Michigan 48105 
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Each r e q u e s t  s h o u l d  s t a t e  which of t h e  e l i g i b i l i t y  c r i t e r i a  a r e  
a p p l i c a b l e  and  t h e  a p p l i c a b l e  p r o j e c t e d  sales.  

B.  To f a c i l i t a t e  data  p r o c e s s i n g ,  i t  w i l l  be n e c e s s a r y  
t o  p u t  t h e  co r rec t  data  s h e e t  "code"  i n  t h e  a p p r o p r i a t e  f i e l d .  
Attachment  I1 d e p i c t s  t h e  p r o p e r  codes. 

p r o v i s i o n s  of  §86 .087-23(b)  a l low 
m a n u f a c t u r e r s  of l i g h t - d u t y  v e h i c l e s  ( e v a p o r a t i v e  DF o n l y ) ,  
l i g h t - d u t y  t r u c k s ,  and  heavy-duty e n g i n e s  t o  d e t e r m i n e  s p e c i f i c  
e m i s s i o n  d e t e r i o r a t i o n  u s i n g  good e n g i n e e r i n g  p r a c t i c e .  T h i s  
A/C a l s o  p r o v i d e s  DF v a l u e s  f o r  a l l  o f  t h e  above  cases. If a 
m a n u f a c t u r e r  b e l i e v e s  t h e  DF v a l u e s  c o n t a i n e d  i n  t h i s  A/C a r e  
i n a p p r o p r i a t e  f o r  i ts  e m i s s i o n  c o n t r o l  s y s t e m  t h e y  may chose t o  
c e r t i f y  u s i n g  s e l f - d e t e r m i n e d  D F ' s  i n  a c c o r d a n c e  w i t h  t h e  
a p p l i c a b l e  p r o v i s i o n s  i n  §86 .087-23(b) .  

C. 1. The 

2. The d u r a b i l i t y  p r o c e d u r e s  f o r  d e t e r m i n i n g  t h e  
l i g h t - d u t y  e v a p o r a t i v e  l e v e l ,  t h e  l i g h t - d u t y  t r u c k  i d l e  CO 
l e v e l ,  t h e  heavy-duty d i e ' s e l  smoke l e v e l s ,  and t h e  e x h a u s t  
e m i s s i o n  l e v e l s  are  i n d e p e n d e n t  f rom e a c h  o t h e r .  For t h i s  
r e a s o n ,  t h e  e l i g i b l e  m a n u f a c t u r e r  may use a s s i g n e d  DF v a l u e s  
f o r  some of these i n d e p e n d e n t  d u r a b i l i t y  procedures and 
g e n e r a t e  DF v a l u e s  f o r  t h e  o t h e r  i n d e p e n d e n t  d u r a b i l i t y  
p r o c e d u r e s .  

3. A manufacturer may NOT use D F ' s  f rom t h i s  A/C f o r  
some, b u t  n o t  a l l ,  e m i s s i o n  s t a n d a r d s  encompassed by a s i n g l e  
d u r a b i l i t y  procedure.  For example,  a m a n u f a c t u r e r  cou ld  n o t  
use t h e  a s s i g n e d  DF's p r o v i d e d  i n  t h i s  A/C f o r  HC and NOx and  
t h e n  r e q u e s t  t h e  u s e  of a CO DF g e n e r a t e d  v i a  a d u r a b i l i t y  
s c h e d u l e .  

4 .  The compl i ance  methodology chosen  by t h e  e l i g i b l e  
m a n u f a c t u r e r  i n  XI.C.2 m u s t  be appl ied u n i f o r m l y  across  t h e  
p r o d u c t  l i n e .  

D.  Use of a s s i g n e d  D F ' s  d o e s  n o t  r e l i e v e  t h e  
m a n u f a c t u r e r  of a n y  r e s p o n s i b i l i t y  t o  comply w i t h  o t h e r  motor 
v e h i c l e  e m i s s i o n  c o n t r o l  r e q u i r e m e n t s ,  i n c l u d i n g  t h e  
requirements f o r  t e s t i n g  of e m i s s i o n - d a t a  v e h i c l e ( s 1 ,  
recommending r e a s o n a b l e  m a i n t e n a n c e '  t o  t h e  u l t i m a t e  p u r c h a s e r ,  
w a r r a n t i n g  of e m i s s i o n  c o n t r o l  s y s t e m s ,  l a b e l i n g ,  e t  cetera .  
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E. If a manufacturer is using an engine system 
control(s) that has not been assigned a specific set of DF 
values, the manufacturer is to contact its Certification 
Division representative for guidance. 1 

L 
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ATTACHMENT I 

ASSIGNED DETERIORATION FACTORS 

I. For Light-Duty Vehicles 
De te r io r a t ion Factors 

Parti- 
Ty pe of Engine HC CO NOX Evap culate 

A. Gasoline-Fueled 
Catalyst-Equipped 

1.3 1.2 1.1 0 . 4 *  N/A 

B. Diesel Engines 1.0 1.2 1.0 N/A 1.5 

* For the 1988 model year ONLY the value of 0.0 may be used 
as an assigned DF for the evaporative HC emission level. 

NOTE: The HC, CO, NOx, and particulate deterioration factors 
are multiplicative. Evaporative deterioration factors are 
additive. 

i 4>, 

11. For Light-Duty Trucks 
Deterioration Factors 

Parti- 
HC co NOx Evap culate 

A. Ga so 1 i ne - Fue le d 1.7 1.5 1.0 0 . 4 *  N/A 
Oxidation Catalyst-Equipped 

B. Gas o 1 i ne -Fue led 1.7 1.5 1.2 0 . 4 *  N/A 
Three-way Catalyst-Equipped 

Idle CO = 2.1 

C. Diesel Engines 1.0 1.2 1.0 N/A 1.5 

* Fov the 1988 model year ONLY the value of 0.0 may be used 
as an assigned DF for the evaporative HC emission level. 

NOTE: The HC, CO, Nox, particulate, and idle CO deterioration 
factors are multiplicative. Evaporative deterioration 
factors are additive. 
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Attachment I 
( c o n t i n u e d )  

111.’ For Heavy-Duty G a s o l i n e - F u e l e d  Engines  : 

D e t e r i o r a t i o n  F a c t o r s  
I d l e  

Type of Engine HC co NOx CO 

A.  Gasol i n e - F u e l e d  
Non-Catalyst-Equipped 

( A D D I T I V E )  

B .  G a s o l i n e  -Fue led  
Cata lys t -Equipped  

(MULTIPLICATIVE -- e x c e p t  * )  

0 . 0 7  6 . 5 3  0 . 6 6  2 . 0 4  

1 . 8 8  1 . 5 6  1 . 2 4  2 . 0 ~  

NOTE: I d l e  CO is a d d i t i v e  i n  b o t h  categories .  
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Attachment 1 
(continued 1 

: ,  
I 

-.. - . .  

A .  

Deterioration Faczors Gaseous Smoke 
Patti- 

A B C Useful Life HC co NOX culate 
110,000-miles 0.1 0.4 0.4 0.04 i.10 1.60 0.69 

290,000-miles 

0.1 0 . 7  0.4 0.04 1.38 2.73 1 . 5 3  

0.2 1.1 0.7 0.04 2.97 4.32 2.41 

NOTE: All of the above DF's are additive. 

8 .  Diesel; With After-Treatment 
L - _  Caseous Smoke 

Parti- A B C Useful Life HC co NOx culate 
110,000-miles 1.3 1.3 1.2 1.37 1.10 1.60 0.89 

185,000-miles 1.3 1.4 1.2 1.37 1.88 2.73 1.53 

290,000-miles 1.5 i.6 1 . 3  1.37 2.97 4.32 2 . 4 1  

NOTE: The HC, CO, NOx, ana particulate deterioration factors 3 r e  
multiplicative. Smoke deterioration factors are addi:ive. 

A = Acceleration Smoke, 3 = Peak Smoke, and C = Lug Smoke 



ATTACHMENT I1 

DATA ENTRY CODES 

I. For  L i g h t  -Du t y  V e h i c l e s  

Type o f  Eng ine  
G a s o l i n e - F u e l e d  
C a t a l y s t - E q u i p p e d  

Diesel E n g i n e s  

Data c o d e  
3 

4 

11. For  L i g h t - D u t y  T r u c k s  

Type o f  E n g i n e  Data Code 
Gasoline F u e l e d  1 
O x i d a t i o n  C a t a l y s t - E q u i p p e d  

Gasoline F u e l e d  
Three-way C a t a l y s t - E q u i p p e d  

3 

Diesel E n g i n e s  4 

The a b o v e  d a t a  e n t r y  c o d e s  a r e  a p p l i c a b l e  t o  t h e  " V e h i c l e  
I n f o r m a t i o n  Data S h e e t "  ( V I )  a n d  t h e  "Summary S h e e t  I n p u t  Form" 
(SS). The a p p l i c a b l e  d a t a  c o d e ,  d e p i c t e d  above, is t o  b e  
e n t e r e d  i n  t h e  " a s s i g n e d  DF" f i e l d  on t h e  V I  d a t a  s h e e t ;  c a r d  
5,  co lumn 21  and  4 0 .  L i k e w i s e ,  t h e  a p p l i c a b l e  d a t a  c o d e  is  t o  
b e  e n t e r e d  i n  t h e  " D u r a b i l i t y  V e h i c l e  I D "  f i e l d  on t h e  SS i n p u t  
f o r m ;  c a r d  2 ,  co lumn 1. 

For v e h i c l e  i n f o r m a t i o n  c a r r i e d  over where  a s s i g n e d  D F ' s  were 
u s e d ,  t h e  a p p l i c a b l e  d a t a  e n t r y  c o d e ,  d e p i c t e d  a b o v e ,  m u s t  b e  
e n t e r e d .  



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

ANN ARBOR. MICHIGAN 48105 

. 

1 February 26, 1987 

CD-87-02 (ID/HD) 

Dear Interested Parties: 

Subject: Assigned Deterioration Factor Addendum 

Mercedes-Benz of North America has identified an error in the 
light-duty vehicle diesel particulate value. The value should 
be 1.2. In addition, Caterpiller Tractor Co. has pointed out 
that the convention of identifying the lug smoke value as "B" 
and the peak smoke value as "C" had been reversed in A/C No. 
51C. This addendum to A/C No. 51C corrects both of these 
oversights. 

If you have any questions regarding this correspondence, please 
contact Mr. Clifford D. Tyree at 313-668-4310. 

Sincerej-y ,,yours, ,, 

Certification Division 
Office of Mobile Sources 

Enclosure 

7803 
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A/C N o .  51C Addendum 

ATTACHMENT I 

ASSIGNED DETERIORATION FACTORS 

For Light-Duty Vehicles 

D e t e r i o r a t i o n  F a c t o r s  

P a r t i c -  
Type o f  Enqine HC co NOx Evap u l a t e  

1. Gas0 l ine-Fue  l e d  1.3 1 .2  1.1 0.4*  N / A  
Ca ta lys t -Equ ipped  

2. D i e s e l  Engines  1.0 1.2 1.0 N/A 1.2 

* For  the  1988 model y e a r  ONLY the v a l u e  of 0.0 may be u s e d  a s  
an a s s i g n e d  DF f o r  the e v a p o r a t i v e  HC e m i s s i o n  l e v e l .  

NOTE: The HC, CO, NOx, and  pa r t i cu la t e  d e t e r i o r a t i o n  f a c t o r s  are 
mu I t  i p  li c a t  i ve . E v a p o r a t i v e  d e t e r i o r a t i o n  factors are 
a d d i t i v e .  

Q 11. For Light -Duty  T r u c k s  

Deter i orat i o n  F a c t o r s  

'. r 

Type of- 'Engine 
1. Gasol ine-Fueled  

O x i d a t i o n  Ca ta lys t -Equ ipped  

2 .  Gasol ine-Fueled  
Three-way C a t a  l y s t -Equ ipped  

I d l e  CO = 2 . 1  
I 

3. Diesel Engines  

* For the 1988 model y e a r  ONLY 

P a r t  ic- 
HC co NOx Evap u la te  
1.7 1.5 1.0 0.4'* N/A 

1.7 1.5 1.2 0.4*  N/A 

1.0 1.2 1.0 N/A 1 . 5  

the  v a l u e  of 0.0 mzly be u s e d  
as a n  a s s i g n e d  DF f o r  the  e v a p o r a t i v e  HC e m i s s i o n  l e v e l .  

NOTE: T h e  HC, CO, NOx, p a r t i c u l a t e ,  and  i d l e  CO d e t e r i o r a t i o n  
f a c t o r s  are mu It i p li cat  i ve . E v a p o r a t i v e  d e t e r i o r a t i o n  
f a c t o r s  are a d d i t i v e .  

Revispd:  
F 
i 7803a 
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A/C No. 51C Addendum 

Attachment I 
( c o n t i n u e d )  

* 
I 
I ,IV, For Heavy-Duty Diesel Engines:  

D e t e r i o r a t i o n  F a c t o r s  

P a r t i c -  - 
Type of Engine HC co NOx u l a t e  A B C 

1, Diesel; Without 
Af t e r -Trea tmen t  

110,000-mi les 0.1 0.4 0.4 

185,000-mi les 0.1 0.7 0.4 

290,000-mi les 0.2 1.1 0.7 

. NOTE: A l l  of the above DFs are a d d i t i v e .  
( 

2 .  D i e s e l ;  With 
Af t e r -Trea tmen t  

l l O , Q g O - m i l e s  , ~ 1.3 1.3 1, 

185,000-mi les 1.3 1.4 1.2 

290,000-mi les 1.5 1.6 1.3 

0.04 1.10 

U.04 1.88 

0.04 2.97 

1.37 1. 0 

1.37 1.88 

1.37 2.97 

0.89 1.60 

1.53 2.73 

2.41 4.32 

0. 9 .6 

1.53 2.73 

2 .41  4.32 

A = A c c e l e r a t i o n  Smoke, B = Lug Smoke, and  C = Peak Smoke 

NOTE: The HC, CO, N O x ,  and p a r t i c u l a t e  d e t e r i o r a t i o n  f a c t o r s  
I are m u l t i p l i c a t i v e .  Smoke d e t e r i o r a t i o n  f a c t o r s  are 

a d d i t i v e .  

Revised:  2 /26/87  

7803a 
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F o r  Heavy-Duty Gasoline-Fueled Engines : 

D e  t e r i or a t  i on F a c  tors 

I d l e  
eo Type of Engine HC co NOx 

1. Gasoline-Fueled 0.01 6 . 5 3  0 .66  2.04 

Non - C a t  a ly s t -Equ i ppe d 

(ADDITIVE) 

2. Gasoline-Fueled 
Catalyst  -Equippe d 

1 .88 .  1 . 5 6  1.24 2.04* 

(MULTIPLICATIVE -- except  * )  

NOTE: I d l e  CO i s  a d d i t i v e  i n  both c a t e g o r i e s .  


